mechanical contractility. Previous research has suggested that heterogeneity in tissue and cellular structure are potential mechanisms for the generation and maintenance of arrhythmias (3) (4) (5) (6) (7) (8) . At early stages of some diseases, such as arrhythmogenic right ventricular cardiomyopathy (9) , healthy myocardium is being progressively replaced by fat or fibrous tissue. Early detection of this process will help to identify patients at risk of sudden cardiac death and may serve as an indication for implantable cardioverter defibrillator therapy or identify targets for RFA. Similarly, basic research of numerous cardiac diseases would greatly benefit from structural imaging at cellular scale which is possible only by histology. Early detection requires imaging on the scale of a myocyte, which is approximately 100 μm × 10 μm. Within this review, we will highlight efforts of optical coherence tomography (OCT) researchers for characterization of the cardiac tissue structure.
OCT review
OCT is a non-invasive imaging modality that provides depth-resolved, high-resolution images of tissue microstructure in real-time. Since its origins in the early 1990 s (10) , OCT has become a well-established imaging modality for biomedical and clinical applications. Based on low coherence interferometry, OCT images the depth profile of a tissue sample by measuring the interference between light backscattered from the sample and light reflected from a reference. OCT can non-destructively image the three-dimensional microstructure of biological tissues with an imaging resolution ranging from 1 to 15 μm, penetration depths of 2 to 3 mm (11) , and video rate imaging speeds (12) . Comprehensive reviews of OCT are available within the following references (13) (14) (15) (16) . Below, we highlight important considerations when imaging cardiac tissue with OCT.
The basic mechanism of OCT is based on the Michelson interferometer. The first type of OCT system developed was time domain (TD) OCT, and a simplified schematic of a TD-OCT setup is provided in Figure 1 . Light from a broadband, low coherence light source is directed towards a beam splitter, which directs the light towards both the sample arm to a tissue sample and the reference arm. Light from both arms are recombined and are collected by the detector. For TD-OCT, the detector is a single-channel photoreceiver. Fourier domain (FD) OCT captures the interference pattern in the spectral domain (SD). FD-OCT has been demonstrated theoretically and experimentally to have superior sensitivity than TD-OCT, enabling higher speed imaging applications (17) (18) (19) . FD-OCT is divided into two sub-categories: SD OCT, in which a spectrometer and array detector are used for detection, and swept-source (SS) OCT, or optical frequency domain imaging (OFDI), in which a wavelength-swept light source is used for illumination and a single or small number of photoreceivers detect the interference signal over time. Basic schematics of a SD-OCT and SS-OCT setup are provided in Figure 1 .
In FD-OCT, the reference arm remains stationary and is fixed at a distance equivalent to the approximate location of the sample. The full depth profile of the tissue sample at a given x-y location is encoded within the detected interferogram in the SD. The spectral interferogram collected by the detector must be pre-processed and inverse Fourier transformed to obtain the intensity depth profile of the sample ( Figure 2 ). Galvo mirrors are used to scan the beam over the sample in lateral dimensions, generating twodimensional images, called B-scans, or three-dimensional image volumes composed of multiple B-scans. For in vivo applications, fiber based catheters probes can be used to image the myocardium.
In both TD-and FD-OCT systems, the axial resolution δz is equivalent to the coherence length of the illumination light source l c , governed by the light source's central wavelength λ 0 and full-width at half-maximum (FWHM) bandwidth Δλ. The coherence length is also equivalent to the FWHM of the light source's coherence function. Assuming a Gaussian source spectrum (22) , the axial resolution and coherence length is given by (23):
The lateral resolution of an OCT system, δx, is defined as the FWHM of the point spread function of the sample arm beam at the focal plane (23) . It is determined by the central wavelength of the light source, λ 0 , and the numerical aperture, NA, of the objective lens.
The axial field of view, FOV axial , or depth of focus of an OCT system is defined as the FWHM of the confocal axial response function, which is dependent on the center wavelength of the light source, λ 0 , and the numerical aperture (NA) of the objective lens (24 
As shown in Eq. [3] and Figure 3 , the axial FOV will decrease as lateral resolution improves. Therefore, there is always a trade-off between the axial FOV and lateral resolution of the OCT system. For most OCT systems that do not require high lateral resolution, objectives with NA less than 0.1 are picked for the sample arm to allow for longer signal penetration depth.
For OCT biological imaging, the signal penetration in tissue is typically on the order of a few millimeters in depth. It is mainly dependent on the incident wavelength and the spectroscopic properties of the tissue, including absorption, scattering and anisotropy. The imaging range of the OCT system, z max , defines the maximum depth profiling range. In TD-OCT, it is determined by the maximum axial scan range of the movable reference mirror, and theoretically does not have an actual limit. In FD-OCT, however, it is limited by the Nyquist sampling theorem, and calculated as (23):
where δk s , δλ s are the sampling interval in wavenumber and wavelength unit on spectrometer, respectively. One should be noted that all the equations provided above are derived with no consideration of the refractive index of the tissue. In addition, due to the finite sampling intervals in the FD, SD-OCT is also susceptible to sensitivity degradation along the depth. It is known as sensitivity fall-off. The sensitivity decreases with the depth because the reduction of fringe visibility is more predominant at higher fringe frequencies, due to the finite resolution of the spectrometer. Analytically, it imposed a fall-off factor to the detected intensity profile. This is less of a problem for the SS OCT systems because the broad linewidth of each spectrometer pixel coverage in SD-OCT systems is replaced by the much finer laser linewidth in SS-OCT systems via the sweeping of wavelengths. SS-OCT is emerging as clinical tool that allows faster imaging speed, and has played an important role in in vivo functional OCT imaging of the heart (26, 27) .
Cardiac OCT imaging
Imaging has played a vital role for early diagnosis of cardiovascular diseases, monitoring and guidance of procedures, and characterization of preclinical models of disease. The unique features of OCT have made it a powerful tool for cardiovascular imaging, from basic scientific research to clinical applications. Due to its high resolution, fast imaging speeds and non-destructive imaging capabilities, the use of OCT to image cardiac microstructure has increased over the past two decades. OCT has been used to image the embryonic chick heart over the first few days of development, where the heart transitions from a tube to a four chamber heart (26) (27) (28) (29) (30) (31) (32) . Three dimensional OCT imaging of fixed (33) or living (31, (34) (35) (36) embryonic hearts allows for analysis of morphological and blood flow (37) (38) (39) (40) (41) (42) changes as a function of genetic deficiencies (33) or environmental perturbations (41) . Within this review, we highlight four applications of OCT imaging of adult hearts, including: (I) myofiber architecture characterization and measurement; (II) structure-function analysis enabled by functional OCT and multimodal analysis; (III) characterization of remodeled tissue including fibrosis and infarction; and (IV) tracking of therapeutic interventions that alter cardiac tissue structure.
The heart is highly scattering (43, 44) , which is an important consideration for cardiac OCT imaging. When imaging with a system with a 1,300 nm center wavelength, the image penetration can range from 0.5 to 1 mm (45, 46) . Optical clearing (47, 48) has been evaluated within a range of tissue preparations to increase image penetration and increase contrast within OCT images. As shown in Figure 4 , the use of glycerol with increasing concentrations enables imaging to allow for a full four chamber view of the mouse heart (49) . Other agents that have been used to optically clear cardiac tissue include ScaleA2 (50) and sucrose (51) . Although clearing agents cannot be used within a beating heart, its use enables comprehensive imaging with high resolution.
When considering in vivo translation, absorption of near infrared light by blood is a major consideration. For clinical applications, probes come into contact with the tissue with near perpendicular contact to interrogate and treat the cardiac chambers. Examples include endomyocardial biopsy forceps and RFA catheters. Therefore, forward viewing catheters have been designed to image the beating heart, with the goal of imaging with near perpendicular contact (20, 21, (52) (53) (54) . When the catheter is placed in direct contact with the tissue surface, blood is displaced from the field of view, enabling in vivo imaging within the cardiac chambers. This was first demonstrated by Rollins' group from Case Western Reserve University (20) . Figure 2D ,E,F show the design, placement, and B-scan image from a forward viewing OCT catheter.
Normal myocardium contains well-aligned bundles of cardiomyocytes with homogeneous distribution (55), and is highly birefringent (56) . Without controlling the polarization state of light, OCT images will be susceptible to birefringence artifacts (57), which can limit the penetration depth of the signal. Figure 5A shows an example: as the input polarization state changes, a black band in the OCT images, often known as the birefringent artifact, appears and disappears. The polarization state as well as the optical path of incident light is altered after passing through the biological tissues that manifest optical birefringence, and cause the birefringence artifact to occur in the OCT images. The appearance of the birefringence artifact, on the other hand, may provide qualitative information about the tissue architecture. For example, two UHR OCT images in Figure 5B ,C were taken from the right ventricular septum of a human heart sample with presence of the chordae tendineae as depicted in the corresponding trichrome slides shown in Figure 5D ,E. The chordae tendineae are mainly composed of bundled fibrous tissue that also manifests optical birefringence. The birefringence artifact in the chordae tendineae manifests a "double band" appearance due to the high retardation induced by the dense collagen fiber bundles, while in the myocardium it appeared as a "single band", indication a slower retardation induced by the bundled cardiomyocytes. Moreover, the trichrome stain also captured the fibrosis regions in both slides. When light interacts with the disorganized collagen in the fibrosis region, it quickly gets depolarized and thus the birefringence artifacts disappear, causing disruption in the otherwise continuous "band". The heterogeneity in the myocardium was successfully depicted in the UHR OCT images, yet not quite pronounced in corresponding H&E slides as in Figure 5F ,G.
Characterizing myofiber architecture with OCT
In biology and medicine, fiber refers to a thread-like, filamentary structure (58) . Cardiac fibers refer to strands of myocytes, which are relatively short, branched, with a typical diameter range from 10 to 20 μm (59) in the normal human heart. Myofiber orientation directly influences mechanical contraction. For instance, in healthy ventricles, the fibers follow a left-handed helical path near the epicardium and right-handed helical path near the endocardium (60) . It has been shown that stress distributions during heart function are influenced by fiber angle distributions, and deviations from the regular fiber orientation induced by disease may negatively impact mechanical function (61, 62) . Therefore, changes in fiber orientation structure may result in abnormal mechanical contraction of heart. For electrical conduction, action potentials, which propagate along myofibers within cardiac tissue, show a direction-dependence. The structural anisotropy of the myocardium is correlated with the function. The propagation of the electrical wavefront in the ventricles is about three times faster along the longitudinal axis than along the transverse axis of the myofiber (2, 63, 64) . Abnormal myofiber disarray can cause conduction abnormalities which could promote arrhythmia (65) such as atrial fibrillation (66) and ventricular tachycardia (67) .
With its capability to resolve fiber bundles, OCT has been used to image and quantify myofiber structure. Within planes parallel to the surface, myofibers are visible within hearts of small and large animals such as rabbits (45, 68) , swine (69), canine (70) and humans (71) . Myofiber orientation quantification has been demonstrated using intensity-based methods analyzing the gradient strength (45, 69, 70) observed within planes parallel to the surface (45, 50, 69, 70, (72) (73) (74) . Figure 6 shows an example of fiber orientation measurements and tractography employing a combination of gradient methods and particle filtering. The quantification of fiber orientation is based on an estimation of all possible trace paths as shown in Figure 6B and a weighted evaluation as shown in Figure 6C . Pixelwise estimation of orientation has also been demonstrated, where the fiber orientation distribution is obtained based on the discrete Fourier transform (73) . FD methods have also been used, utilizing the Fourier transform within small windows spanning the en face image to identify local fiber orientation distributions, which are then used to extract the dominant fiber orientation within the windowed region (50, 72, 73, 75) . Measurement of fiber bundle thickness has been demonstrated in sheep pulmonary veins, where fiber bundles were identified through thresholding (74) . In some cases, optical clearing (50, 72) or serial sectioning have been employed (73) to improve imaging depth. Reprinted with permission (69) . OCT, optical coherence tomography. Structure: function analysis enabled by OCT imaging
To investigate structure-function dynamics with OCT, structural information from OCT has been used in combination with optical mapping, an experimental technique for investigating cardiac electrophysiology using voltage-sensitive dyes that emit fluorescent light proportional to changes in transmembrane potential (76, 77) . Structural features of the cardiac conduction system, including the Purkinje network (78), the atrioventricular node (68, 70, 79) , and the sinoatrial node (68) have been investigated using OCT in the rabbit and canine heart. In a study by Hucker et al., tissue specific structure was identified by OCT imaging, including fiber orientation which was quantified using gradient based analysis (45) . The tissue-specific structure identified by OCT was correlated to multilayer electrical conduction and the location of reentry cores during arrhythmia ( Figure 7) . Correlation of arrhythmic electrophysiological patterns to detailed tissue structure can provide further insight on the structural substrate that maintains abnormal electrical propagation, enabling improved identification of structural targets during therapy. Fiber orientation patterns seen at different depths of the tissue, as imaged by OCT, could be correlated to the electrical activation patterns observed from optical mapping (Figure 8) . Additionally, the location of optically mapped reentry cores was associated with tissue regions where shifts in dominant fiber angle distributions were identified at different tissue depths by volumetric OCT imaging (68) . Thus, structural information from OCT can assist in the interpretation of optical mapping signals, and may better identify relationships between tissue structure and cardiac electrophysiology as relevant to arrhythmia. Recently, our group has developed a framework for the development of tissue-specific models of atrial tissue derived from OCT imaging data, which can be useful in future investigations of electrophysiology and optical mapping signals with respect to realistic atrial tissue structure (80) . A flow diagram is shown in Figure 9 . Due to the thinness of the left atrial wall, detailed imaging within the human left atrium is limited by the resolution of current clinical imaging modalities. With its high resolution, OCT can provide further important details of tissue structure, such as depth-resolved myofiber orientation in thinner regions or distributions of interstitial adipose and collagen tissues. Changes in transmural electrical conduction were observed with the inclusion of OCT-derived, depth-resolved fiber orientation. In addition, structural features such as RFA lesion geometry can be characterized with OCT and used to generate sample specific models (81) . Modeling tissuespecific ablation lesions enabled a better understanding of the distribution of fluorescent signals corresponding to non-transmural and transmural lesions with respect to lesion geometry as well as the scattering and absorption of illumination and fluorescent light. With increased interest in the influence of 3D tissue microstructure across the depth of the atrial wall on arrhythmia dynamics (82), as well as ongoing investigations in optical methods for detecting ablation lesions (83) (84) (85) , such OCT-derived models could facilitate better understanding on structure-function interactions. 
Fibrosis and infarction characterization with OCT imaging
Fibrosis is associated with remodeling during cardiomyopathy, increased cardiac stiffness, and the development of heart failure (86), and has been reported to be associated with arrhythmogenic behavior by anchoring reentrant waves and causing conduction delays and fractionation (87) . In atrial fibrillation patients, increased amounts of fibrosis have been associated with poorer ablation outcomes (88) . Infarction is also associated with myofiber disarray, arrhythmia (67) and heart failure (89). Animal models, and in particular mouse models, are an invaluable tool for studying cardiac remodeling (90, 91) . Although OCT has limited penetration depth into myocardial tissue of 1-2 millimeters, this is enough to image through the majority of the ventricular wall of a mouse heart. As an example, Figure 10 shows significant ventricular thinning is observed within a healed myocardial infarction. The entire transmural thickness of the ventricular wall is visible without the use of optical clearing. The area of infarction is characterized by increased signal intensity and a loss of birefringence banding. However, fibers were not visible within image slices parallel to the sample surface. Therefore, for imaging mice hearts, polarization sensitive OCT systems have been used (92) (93) (94) (95) (96) (97) . Most applications of OCT concentrate on imaging the static micro-anatomy of near-surface tissue structures. In physical terms, this corresponds to measuring the magnitude of the interferometric signal detected as a function of depth and lateral position in the sample under investigation. Detection of the complex OCT signal also provides interferometric phase information, which is discarded in most conventional implementations, but may be used to assess tissue function in addition to imaging structure. Functional extensions of OCT including polarization sensitive (98) , Doppler, elastography and angiography (99, 100) can enable structure-function analysis of cardiac tissue.
A polarization sensitive optical coherence tomography (PSOCT) system can be used for artifact free imaging and quantitative birefringence measurements (101) . By using polarization sensitive techniques, it is possible to provide additional polarization-based contrast for the structure and tissue composition of the myocardium (93, 94, 102, 103) . Changes in the myocardial tissue composition may disrupt the normal organization of myofiber bundles and thus reflected through the polarization contrast. Myofiber disorganization and variability identified through OCT have been correlated to regions of infarction and cardiomyopathy in mouse or rat ventricles (92, 96, 97) . Figure 11 is an example of OCT enabled quantification of fiber orientation changes (96) . Structural remodeling within a mouse model of cardiomyopathy was explored with PSOCT. Whole heart imaging was conducted by mounting each heart onto a 20-gauge needle and rotating it while imaging. As shown in Figure 11A , a cross section (C-scan) through the stitched volume allows for visualization of the cardiac chambers. Fiber orientation measurements for selected regions of interest within the LV and RV are shown in panel b. Optical coherence elastography (OCE), another functional extension of OCT, has also been demonstrated as a method for nondestructive biomechanical assessment of myocardial infarctions within a mouse model, where they showed a reduce elastic wave velocity and less mechanical anisotropy within healed myocardial infarctions characterized by fibrotic scar (104) . OCT based angiography has also been demonstrated as a method for assessing perfusion within the myocardium, characterizing the microcirculation (99) . Numerous groups are working towards developing efficient and robust tissue classification algorithms to extract physiological data from acquired OCT images. Automated algorithms developed to identify differences in optical properties and image texture for tissue classification can aid in procedural guidance and evaluation. In 2009, general features such as myofiber organization from small regions from the human right atrium, LVs and RVs, atrioventricular node, and sinoatrial node were presented (51) . In 2016, different tissue types within human left atrial tissue, including dense collagen, loose collagen, fibrotic myocardium, adipose tissue, and normal myocardium, were imaged and analyzed using an automatic classification scheme (46) . In Figure 12 , we present representative parametric images from left and right atrial samples. The feature set includes pixel-based, A-Line-based, and layer-based features, such as attenuation coefficient, entropy, skewness. Texture based features such as entropy and skewness describe the distributions of intensity or texture pattern of an image region, and are derived from gray-level co-occurrence matrices. Attenuation coefficient, calculated from a previously described method (105), describes how quickly the intensity of light is decreased as it passes through a medium. These features can be incorporated into automated classification algorithms. Together with a layer based segmentation, to identify layers within the cardiac tissue, regions are automatically classified using a relevance vector machine model.
An ultra-high resolution OCT system was developed and shown to image detailed tissue features such elastic fibers, collagen fiber bundles, adipose tissue, myofibers, and chordae tendineae in the human ventricular septum (25) . However, these imaging studies focused on small regions of the human heart chambers, without providing a comprehensive study of the distribution of different tissue types throughout the chamber or analyzing the tissue features identified with OCT in relation to cardiac anatomy. Through the use of stitching algorithms to combine multiple OCT image volumes encompassing the whole heart, morphological parameters such as heart size, wall thickness, and mass have also been measured for diseased and normal small animal hearts (49, 96) . Recently, imaging studies characterizing sheep (74) and human pulmonary veins has been carried out (71) . Within sheep pulmonary veins, the radius of fiber bundles was found to vary at different depths. In human pulmonary veins, it was demonstrated that OCT was capable of providing distinguishing features between venous media and myocardial sleeves, as well as details on the patterns of fibrosis that could be identified within the myocardial sleeves. As shown in Figure 13 , regions containing underlying myocardium could be distinguished from regions of solely venous media and adventitia through the increased penetration depth or increased heterogeneity within venous media and adventitial regions (71) . Interstitial collagen fibers within the myocardium could be identified by bright, highly backscattering strands within myocardial sleeve regions. The size of the strands of collagen fibers, as well as their directionality, could be identified with OCT imaging (71) .
Second harmonic generation imaging studies on fibrotic myocardium have indicated that increased amount of entangled and less orderly collagen fibers deposition was found within the myofibers, which may also result in the interruption of the birefringence of the normal myocardium (106, 107) . Furthermore, disruption of birefringence artifact within the intrinsic intensity OCT images was also observed when imaging fibrotic myocardium by using a regular high-resolution SD-OCT system without polarization selective detection (25) . These findings suggest that myocardial fibrosis may be differentiated with the addition of polarization-based contrast.
As one of the polarization sensitive techniques, crosspolarization (CP) OCT system provides an alternative way to access the tissue polarization properties in a simplified fashion. CP-OCT system uses linearly polarized light to interrogate the sample, usually non-birefringent, and the loss of polarized backscattering is analyzed by comparing the signal strength from CP and co-polarization channels (108) (109) (110) (111) . The loss of polarization, or depolarization effect, can be thus used as contrast to localize depolarized particles presented in tissue. CP-OCT produces a qualitative contrast describing the depolarization of the incident polarized light, which is calculated by taking the ratio between the cross-and co-polarization channels as I ratio = Ax/Ay. According to Schmitt et al. (108) , the depolarization effect is characterized by a significant intensity drop in the co-polarization channel, which gives rise to a higher ratio between the cross-and co-polarization intensity signals along the A-line profile. As shown within Figure 14 , with a high resolution CPOCT system I ratio and retardance measurements were able to show distinguishing features between endocardial scar, thickened endocardium, fibrosis, and ablation lesions in the right ventricular septum (112) .
Real time tracking of cardiac ablation therapy with OCT
Cardiac arrhythmias are a major source of morbidity and mortality in the United States. Since pharmacological therapies have limited effectiveness, catheter ablation directed at interrupting critical components of arrhythmia Radiofrequency ablation (RFA) therapy is now the standard of care for the treatment of cardiac arrhythmias. RF energy is a form of alternating electrical energy that is used to generate a lesion in the heart by electrical heating of the myocardium. The goal of catheter ablation using RF energy is to transfer electro-magnetic energy into thermal energy in the tissue. Through this process, the area supporting the arrhythmia will be destroyed by heating to a temperature which creates discrete areas of necrosis (113, 114) . Current techniques to guide ablation therapy utilize low resolution two dimensional fluoroscopic images or static images from computed tomography merged onto fluoroscopy (115, 116) .
The clinical utility of OCT monitoring of cardiac RFA therapy includes providing a direct visualization of the catheter-heart interface, direct visualization of normal areas of the heart to avoid during ablation, visualization of areas to target for ablation and direct visualization of lesions that are made. Thermal damage of the myocardium has been shown to cause changes in the optical properties of tissue, in particular anisotropy coefficient, scattering coefficient (117) (118) (119) , and birefringence (120) . With its high imaging speed and resolution, OCT has been proposed as a realtime imaging guidance tool for RFA procedures. OCTintegrated catheters have been developed (21, 52, 53, 121) and imaging of myocardial features have been demonstrated in vivo in swine hearts (20, 54 (21, (52) (53) (54) 122 ) are designed to image while the catheter is in contact with the cardiac tissue surface. OCT is able to identify tissue contact between the probe and the cardiac wall (20, 21, 54) , as myocardial features become more apparent with the displacement of blood that occurs at probe contact. The location and development of ablation lesions can be tracked with OCT by the appearance of the birefringence artifact band, which is a dark band in the myocardium that disappears within regions corresponding to ablation lesions (21, 121, 123) . However, because the depth at which the birefringent artifact occurs may fluctuate in an in vivo setting (54), PS-OCT approaches to identifying the ablation lesion have been proposed as a more sensitive indicator to discriminate ablation lesions from normal myocardium (52, 53, 112) . This change of the polarization contrast can be used for characterization of myocardial infarction (92) and lesions created by RFA (53, 103 ). An example of lesion monitoring in pig atrium in vivo is shown in Figure 15 (52) . Phase retardance measured by PSOCT, an indication of viable tissue, gradually disappears as the tissue is treated with RFA. At the same time, the tissue becomes more scattering and more homogeneous in the OCT (reflectance) images.
OCT imaging during ablation may also be able to provide information of tissue structural changes indicative of complications occurring during energy delivery, such as the formation of tears within the ablated region ( Figure 16 ) (20, 123) . It is current practice to use the increase of tissueelectrode impedance as a signal to detect overtreatment of the tissue and coagulum development (124) . However, previous studies have shown that adverse effects such as steam pops are not always associated with a large change in impedance (125) . More than ever, this is important for saline irrigated RFA catheters. Depth resolved imaging provided by OCT has the potential for identifying early stages of complications. In addition, tissue features such as fat and vessels may also be identified during epicardial ablation have unique texture signatures within OCT imaging, enabling potential substrate guided ablation (121) .
Summary
OCT has emerged as a promising imaging modality that provides high penetration, high sensitivity, and high axial resolution to allow for architectural and functional imaging of cardiac tissue. The specifications of OCT, including axial resolution and lateral resolutions on a micronscale, functional contrast extensions such as PSOCT and OCE, high speed imaging, and enabling catheter based technology, makes OCT well suited for both basic science applications and translational applications imaging the heart. With continued technical advances in OCT image quality and real-time automated processing, OCT will continue to grow as an imaging modality for assessing the structure and function of heart muscle. 
